Changes in gene expression profiles in patients with pulmonary arterial hypertension associated with scleroderma treated with tadalafil.
Pulmonary arterial hypertension (PAH) is one of the most devastating complications in scleroderma (SSc) patients and has a poorer outcome than other PAH subgroups. Tadalafil (Adcirca®) is a phosphodiesterase-5 inhibitor (PDE5-I) approved by the FDA for treatment of PAH; however, its effectiveness specifically in SSc-PAH patients is unclear. We investigated whether there were differences in gene expression associated with 16 weeks of treatment with tadalafil and, if so, whether these changes differed with respect to treatment outcome. We enrolled 10 SSc-PAH subjects who were naïve to PDE5-I treatment, profiled gene expression in whole blood prior to and following treatment with tadalafil, measured changes in genomic profiles before and after treatment with tadalafil, and correlated them with changes in clinical outcomes, such as cardiopulmonary hemodynamics, six-min walk distance (6MWD), Borg Dyspnea Index (BDI), NYHA/WHO functional class (FC), B-type natriuretic peptide (BNP), and cardiac magnetic resonance imaging (cMRI). Genes associated with IL-12 signaling and extracellular matrix maintenance were coordinately up- or down-regulated with treatment, respectively, across all subjects. Interestingly, we found that genes encoding voltage-gated potassium channels and genes related to innate immunity were coordinately up-regulated in subjects who improved with tadalafil treatment compared to those patients who did not. In contrast, up-regulation of Golgi-related gene sets was associated with clinical worsening during the treatment period. The results of this pilot study suggest that outcomes of SSc-PAH patients treated with tadalafil are associated with specific changes in gene expression and biological pathways.